Aim: This study was carried out to assess association between Sensorineural hearing loss (SNHL) and Chronic Suppurative Otitis Media (CSOM), to identify possible risk factors and determine correlation of duration of CSOM and incidence of SNHL. Material and Method: The study consisted of 100 patients of either sex between 15 and 40 years of age, suffering from unilateral CSOM for the past three months or more, the normal ear served as control. Results: This study showed duration of symptoms is 18% patients for 5 -10 years and below 5 years in 73% patients. It was found that mean BC thresholds were significantly higher in the diseased ears as compared to the control ears. Though the higher frequencies are more affected than the lower frequencies, in subtotal and attic perforations the speech frequencies seemed to be maximally affected. Conclusion: CSOM should be diagnosed early and should be managed effectively so as to prevent the chances of developing SNHL.
Introduction
Sensorineural hearing loss (SNHL) in Chronic Suppurative Otitis Media (CSOM) is well documented. In CSOM it can be induced by different mechanisms. SNHL is caused by failure in cochlear transduction of sound from mechanical energy in the middle ear to the neural impulses in the VIII cranial nerve, or by the malfunctioning in the central processing centre of the brain.
When any one structure of the sensorineural mechanism is impaired by some way, its ability to transduce mechanical energy to electrical energy is reduced resulting in hearing deterioration [1] . Influence of inflammatory factors, mediators of inflammatory reaction, free radicals, or bacterial toxins on cochlear function is also evident [2] . It has been suggested that toxins in CSOM can damage cochlea so in addition to the conductive hearing loss (CHL), SNHL may occur as a result of CSOM [3] .
In CSOM toxins enter through the semipermeable round window membrane causing damage to organ of Corti. It has been suggested that temporary threshold shifts occurred because of serous labyrinthitis, while permanent threshold shifts occurred from permanent dysfunction of the organ of Corti. The anatomical characteristics of the round window are such that it encourages the accumulation, stagnation and absorption of purulent secretions into the perilymph [4] .
The round window membrane has 3 layers which together measure approximately 0.065 mm. The round window niche is approximately 1 mm in depth and 2 mm in diameter. There are essentially no ciliated cells in the region of the round window under normal circumstances. Pus can be pooled in the adjacent sinus tympani space, especially when the patient is in an upright position. Remnants of mesenchyme in the round window niche and sinus tympani are also slow to be reabsorbed. These factors encourage pus or infected tissue to be concentrated at the round window thereby encouraging absorption through the round window leading to chemical contamination of the perilymph [5] .
Many studies were conducted to find out the relationship between SNHL and CSOM. A cross sectional study conducted by Borlingegowda Viswantha et al. on 150 patients of age group 10 to 50 years, having CSOM squamous type, which could be retraction pocket or an attic or marginal perforation. Only the duration of disease was found to have a significant correlation with increasing incidence of SNHL as incidence increase especially after 5 years of the disease. The value was noted to be 0.018 [6] .
In another retrospective study done by Azevedo et al. with 115 patients with CSOM with and without cholesteatoma, the average duration of ear discharge was 12.4 years. SNHL occurred only in 13% of patients of CSOM, and correlated with older age, but not with the presence of cholesteatoma or duration of ear disease [7] .
The present study was carried out to study the determinants of SNHL in patients with CSOM with or without cholesteatoma with the objectives, to assess the association between SNHL and CSOM, to investigate clinical factors that affect the sensorineural component in patients with this disease, to report the prevalence, type, and severity of hearing loss in CSOM and identify risk factors, and to study the correlation of duration of disease with the incidence of SNHL. The data so obtained was collected, collated and analysed using Chai square and Pearson's tests. The t-test was applied were appropriate. The level of significance was determined and the p value of <0.05 was taken as statistically significant.
Material and Methods

Study design
• p value > 0.05 difference is not significant • p value < 0.05 difference is significant • p value < 0.001 difference is highly significant
Results
The present study was conducted in 100 patients suffering from CSOM and out of which, 65% were females and 35% males giving male to female ratio of 1:2 (Table 1) .
It was observed that largest group (42%) comprised of patients in 31 -40 years age group followed by the group of patients aged between 21 -30 years. The smallest group consisted of patients in 10 -20 years age group (23%). The mean age is 28.72 ± 8.68 years (Graph 1).
More than half of the patients (57%) showed involvement of left ear. All the patients included in the study had history of ear discharge and hearing loss. This hearing loss was of a variable degree. Another key symptom was earache (7%) followed by tinnitus (4%). In nearly three-fourth patients the symptoms of ear disease were present for the first five years. Duration of symptoms in 18% patients these were present for more than five years but less than ten years and 73% Mean BC threshold of both the diseased and control ear for 0.5, 1, 2 and 4
KHz frequencies were analysed and it was found that mean BC threshold were significantly higher in the diseased ears as compared to the control ears. The mean BC threshold difference of the diseased and control ear at 0.5, 1, 2, and 4
KHz frequencies was observed to be 1.05, 1.9, 3.95, 4.45 dB respectively. So it was significantly higher at 2 and 4 KHz frequencies ( Table 2 ).
The bone conduction thresholds of patients with mixed type of hearing loss were compared with those in control ears at 0.5, 1, 2, and 4 KHz. The mean of bone conduction thresholds in ears with mixed type of hearing loss at 2 KHz was 30 dB, while in control ears it was 20 db ( Table 3 ).
Discussion
CSOM tubotympanic variety is often considered as safe variety without the involvement of inner ear. It can lead to middle ear changes which include irreversible mucosal changes, presence of granulation tissue, cholesteatoma formation, tympanosclerosis and ossicular destruction [8] . It has been postulated that SNHL commonly occurs in patients with CSOM [9] . We have observed definite and significant correlation between duration of disease (chronic suppurative otitis media) and sensorineural hearing loss.
The incidence of mixed type of hearing loss in the present study was 19%.
Twenty percent of patients with safe type of middle ear pathology had a mixed assess the association between SNHL and safe mucosal CSOM and its relation to patients age, sex, duration of disease, active or inactive disease, and speech frequencies on 100 patients with unilateral mucosal type of CSOM with normal contralateral ear, it was observed that there was much higher incidence of SNHL in study ears with CSOM (21%) compared to control contralateral ears (5%) without infection. The incidence also increased with age of patient and duration of disease [10] . According to Kholmatov et al., duration of disease when compared with incidence of SNHL, a progressively high incidence of SNHL was found as the duration of the disease increased [11] .
Yet another key finding of present study was that majority of patients with safe type of middle ear pathology tend to develop a CHL which is mild in grade.
However, when patients developed MHL, it tends to be moderate to moderately severe in nearly half of the patients. A small percentage of patients develop profound hearing loss as well.
In the present study, 19% patients had mixed type of hearing loss i.e. (Table 4) .
It is evident from above table that there is variance in the reported incidence of SNHL in patients of CSOM. With 15 dB benchmark a study reported this incidence as high as 43%, however when the same study changed the benchmark to 30 dB, this incidence fell to 16% [9] . Yet, another study which also used 30 dB as a benchmark reported an incidence of 13% [7] . However most of the studies In these studies, the reported incidence of SNHL in CSOM (whether safe, unsafe or both), ranges between 9.4% and 24%. Thus the incidence of 19% reported by present study is consistent with similar studies on the subject.
An attempt was made to find out any relationship between type of middle ear pathology (as evidenced by otoscopic findings) and nature of hearing loss (conductive or mixed). The results indicate that unsafe type of middle ear pathology is not a risk factor for development of SNHL. A study which examined the relationship between SNHL and presence or absence of cholesteatoma concluded that CSOM with or without cholesteatoma may evolve towards SNHL (which was observed in 13% of the cases in this study) [7] . This correlates well with the findings of the present study (Graph 4).
Our study coincides with Levine [14] where there was consistent correlation between severity of sensorineural hearing loss, presence of cholesteatoma and erosion of ossicular chain.The studies of J P Noordzij [3] , Macandie & O' Reilly [1] we have observed definite and significant correlation between duration of disease and sensorineural heating loss, coinciding with observations of Cusimano [15] and Dumich [16] .
The results of present study are in conformity with the earlier studies, that unsafe type of middle ear pathology is not a risk factor for developing SNHL in CSOM. However, age and duration of ear discharge are the probable risk factors and in terms of BC threshold; 2 KHz and 4 KHz are the most commonly affected on higher frequencies (Table 5 ).
These differences tended to increase with increasing frequency and were all significant (P < 0.05). So after analysing all these studies it was found that the differences in mean BC threshold of this present study were very much significant.
Graph 4. Type of pathology and grade of hearing loss. 
Summary
The study was conducted in a tertiary centre patients presented in OPD had CSOM with SNHL may be induced by duration and severity of disease, presence of cholesteatoma and bony erosion ossicular chain and it was observed that 19% of the patients were reported with SNHL in CSOM based on BC threshold mainly affected on higher frequencies.
Limitation of the Study
This includes the sample size of hundred patients to explain all the factors in SNHL and study was conducted in short duration period.
